S_mary Determination of the differences between cell lines which are denrved from a primary tumour and a disseminated metastatic lesion from the same patient may aid in elucidating the factors associated with disseminated metastases. We report on the establishment and characterisation of two new scirrhous gastric cancer cell lines, designated OCUM-2M and OCUM-2D, derived from a 49-year-old female. OCUM-2M was derived from a primary gastric tumour, and OCUM-2D was derived from a sample of disseminated metastasis. The two cell lines were derived from the same patient. We investigated biological differences between the two cell lines to study mechanisms involved in disseminated metastasis. The growth activity of OCUM-2D cells as determined by doubling time and tumorigenicity was greater than that of OCUM-2M cells. The level of epidermal growth factor receptor (EGFR) expresssion in OCUM-2D cells was about twice that of OCUM-2M cells and the growth of OCUM-2D cells was stimulated more by epidermal growth factor (EGF) than that of OCUM-2M cells. The invasive activity of OCUM-2D cells was higher than that of OCUM-2M cells and was increased after addition of transforming growth factor-Pl (TGF-P1). An increase in the number of attached and spreading cells was found following the addition of 10 ng ml-' TGF-1. These findings suggest that high growth and invasive activity may play an important role in disseminated metastasis and that EGF and TGF-pl, which affect the growth and invasive activity of OCUM-2D cells, might be factors associated with metastasis in scirrhous gastric carcinoma. The two cell lines OCUM-2M and OCUM-2D should be beneficial for analysing mechanisms of tumour progression.
Human scirrhous gastric carcinoma (diffusely infiltrating carcinoma or Borrmann's type IV carcinoma) is characten'sed by extensive carcinoma cell infiltration and proliferation with fibrosis in the stroma . The prognosis for this type of cancer is poor because of frequent metastases such as peritoneal and pleural dissemination. However, the mechanisms responsible for the disseminated metastatic process are not clearly understood (Kiyasu et al., 1981) . Cell lines established from a primary tumour and a metastatic lesion from the same patient, which would be useful for study of the mechanisms of metastasis, have not been reported, while several reports of the establishment of a gastric cancer cell line (Sekiguchi et al., 1978; Terashima et al., 1991; Yanagihara et al., 1991 Yanagihara et al., , 1993 1202 and CMM101 were located on chromosome 2, chromosome 10 and chromosome 14 respectively. DNA from cultured cells was extracted using standard techniques described above (Sambrook et al., 1989) . DNA was digested with HaeIII and subjected to electrophoresis on agarose gels. DNA was transferred and then fixed to nylon filters. The DNA then was processed for Southern blotting hybridisation (Southern, 1975) and was probed with 32P-labelled pYNH24, TBQ7 and CMM1O1.
Production of twnour-associated antigens Carcinoembryonic antigen (CEA; Gold and Freedman, 1965) and cultured for 5 days; measurements were made of the supernatants. CEA was measured using CEA RIABEAD (Dainabot, Tokyo, Japan), CA19-9 using the Centcore CA19-9 radioimmunoassay, SPan-I using SPan-I RIABEAD (Dainabot), SLX using the Otuka SLX radioimmunoassay (Otsuka, Tokushima, Japan), and STN using the Otuka STN radioimmunoassay (Otsuka). As a control DMEM containing 10% FCS was used. 'Number of mice bearing a tumour per total number of mice. Tumour-take was assessed 8 weeks after inoculation. (Figure 6a) . Rearrangement of the c-myc gene was not detected (Figure 6b ). No evidence of amplification was recognised in the other genes tested (met-D, met-H, v-erbB and c-erbB-2) (data not shown). The same size alleles at pYNH24, TBQ7 and CMM101 probes were found in OCUM-2M and OCUM-2D cells (Figure 7) , which indicates that OCUM-2M and OCUM-2D must be derived from the same patient.
The levels of tumour markers CA19-9. SPan-l, SLX and CEA in spent media of both cell lines were elevated compared with the control. The levels of these markers in OCUM-2M medium were higher than those in OCUM-2D medium. STN level was not elevated in the spent media (Table III) . Figure 8 shows the levels of tumour marker expression on the cell surface. Level of expression on the cell surface was almost similar to that released into the medium except for STN. OCUM-2M cells strongly expressed CAl9-9. OCUM-2M cells was increased by only 4.8% relative to the untreated cells. The growth of both OCUM-2M and OCUM- (Figure 11 ).
Morphology of the two cell lines studied here were similar to each other and to scirrhous gastric cancer cell lines previously reported (Sekiguchi et al., 1978; Yanagihara et al., 1991 Yanagihara et al., , 1993 aOCUM-2M and OCUM-2D cells were examined at the 55th passage. It has been reported that most gastric cancer cells produce some tumour-associated antigens (Motoyama et al., 1986) .
OCUM-2M and OCUM-2D cells also produced the tumourassociated antigens CA19-9, CEA, SPan-l and SLX. Tumour-associated antigen expression on the cell surface was also recognised in each cell line by flow cytometric analysis.
Level of expression on the cell surface was also similar to that released into the medium except for STN. Recently, tumour-associated antigens have been reported to function as adhesion molecules. In some studies, it has been found that overexpression of tumour-associated antigens, CA19-9 and SLX, was responsible for adhesion to human umbilical vein endothelial cells in liver metastatic lesions (Matsushita et al., 1990; Takada et al., 1993) . In these studies, it was reported that the adhesion of colon and pancreas cancer cell lines was almost exclusively dependent on CA19-9 and that the adhesion of lung and liver cancer cells was dependent on SLX. Another study has reported that surface mucins, which contain carbohydrate antigens such as CAl9-9 and SPan-l, inhibited pancreatic cancer cell adhesion to the substratum (Sawada et al., 1993) . The cell surface expression levels of tumour-associated antigens CAl9-9, SPan-I and CEA were lower in OCUM-2D cells than those in OCUM-2M cells.
Reduction of expression of carbohydrate antigens might be beneficial for adhesion to the substratum of the peritoneum and pleura in disseminated metastasis. CEA is reported to be a cell-to-cell adhesion molecule (Benchimol et al., 1989) . Reduced expression of CEA may help cells to separate from each other and this separation may enable cancer cells to escape from primary tumour and to invade. The above findings suggest that reduction in the expression of tumourassociated antigens, including CA19-9, SPan-I and CEA, might be necessary for disseminated metastases, which are distinct from liver metastasis, in scirrhous gastric carcinoma.
It has recently been reported that the amplification of specific oncogenes is associated with tumour stage and the prognosis of cancer . The c-myc oncogene has been reported to play an important role in cell proliferation (Ranzani et al., 1990) . Some studies have reported that c-myc protein accumulation or DNA amplification is related to the clinical stage and prognosis of gastric cancer, and have suggested that the c-myc oncogene plays an important role in cancer progression (Ranzani et al., 1990; Ninomiya et al., 1991) . In various gastric cancer cell lines, the c-myc oncogene has been reported to be amplified (Allum et al., 1987; Ninomiya et al., 1991) . Both the OCUM-2M and OCUM-2D cell lines also exhibited c-myc amplification, however c-myc amplification in OCUM-2M cells was greater than that in the OCUM-2D cells. This finding suggests that amplification of the c-myc oncogene might have occurred at an early stage and might not play an important role in the process of disseminated metastases. In a report, however, metastatic lesions were found to have higher levels of c-mvc mRNA than primary lesions (Kelly et al.. 1983) . The rate of c-mwc gene transcription has been reported to be affected by factors such as EGF and TGF-P1 (Coffey et al.. 1988; Pietenpol et al. 1990a.b) . It will therefore be important in future studies to determine the effects of EGF and TGF-i1 on levels of c-mwc mRNA of OCUM-2M and OCUM-2D cells.
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